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(54) SINGLE PHASE PEROVSKITE FERROELECTRIC FILM ON PLATINUM ELECTRODE, AND 
METHOD OF ITS FORMATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a ferroelectric 
device having a single-phase, high-quality ferroelectric 
film orientatively grown on a Pt electrode and a method 
of its formation. 

SOLUTION: The method for forming a ferroelectric film 
for a ferroelectric device for integrated circuit embraces 
steps of: (a) forming a first lower electrode layer of 
platinum (Pt) having a first fit crystal lattice structure; 
and (b) forming a single phase Perovskite ferroelectric 
film which has a second crystal lattice structure 
practically identical with the first fit crystal lattice 
structure and is formed on the first lower electrode 
layer and hereby forming an electrode having 
ferroelectricity on the Pt 
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t mwmzm-nm 2 (D^mm^m-r z>nm 1 ^tsj 

<t o t»7/M * a* fiff/^sitt^ <t twsi > y - ^ m 

40 K*l<oa^»^«J6t*|Biic:Bi— ^)»3<OjjgS»^« 

(I r) ^2C0TSPm^. aiUoWyft 

(I r) ^m2tOTgpm«^i:, *«&46. 

[0 0 4 1] BWSSiRmtf^M ^TfcoT, $e>ic N 

mraajg 2 ^T^m^soTi-fee > y = yistfeo 

T, **ilJiJ:5»3SR«flc^>r^^aiBl» (ic) 

lw*5v^T^•r^^:^o>'y ^vjiirjKit^n^, vy 

50 [0 0 4 2] «JEHlR««e^<>f^T*oT. * 
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fifties v 3 t Mies** 2 oTASCJi t ^ra 

Jlfc^V (Ti) iS^t/*^*^ (Ta) 

[004 3] WfE&RSttBlW:, PbZr j_ x T i x 0 3 
(PZT) , (PGO) , ioXXfSr 

B i 2 Ta 2 0 9 (SBT) frhti&m*bmiR$tlit& 

[0044] ffirfE&RSfl^'M^fcoT, SblwUfl 

[0 0 4 5] 0 0 kVld*5V^-Cjftl 

xiO'Vcml t9»^«E35**3V, 
IffiftSE^M 2 5 v^Wffii-Cfco-CI) J:i\ 

[004 6] ttESfeftmWKV. IS1 00 0H800 

[0 0 4 7] MIS I r ft 2 CDTSfimUJi #U 0 0 0 
a>£>2 0 0 0 A<0$&Boff$S:#L-CfcJ:v\. 

[0 0 4 8] lOTEP til^TSISI^\ »100^ 
ib 1 0 0 oA©Bl©»Sfr*LTtJ:v\ 

[0 04 9] jimE&R«ttlK*i. » 0 . 5 d»6 5 S ^ a 

[0 0 5 0] ftoT, *«®tt»R«*^<^ ^£*5l* 

"C> MI*I^«t5^^Ift^^o 

a) *i©a**»»*«a*r#i-«^?*'*- (P 

t) ODlBi (OT»«Hfc«*t5l8k, 

b ) RSB l a»frMrA»?4Hft& jMlttfcttW-©* 

+@^n^^^7>r hBRttttKfcffUKU **il£«fcoT3a 
R«tt*r#-*-*««a s P t««_b«J:«fiRS*i5XSir. 
tr*tr. 

[0 0 5 1] Igb) teP t T<flttKJia*k3fcR«<*# 

*>f H»R*#Bias>E»«)T^-y ^ft< LTP t_t 

[0 0 5 2] 4&H0V^<O*»0JRBIC*5V V T\ Ig 
a) tt, P tmi^S^*&T-«^^^®WlCp3-X*fc^) 
»3^teA*M-«J6«:*i-ST*^I rl*»6»10T 

r> tdWiiatB, jsu o oa*5>5 o oA*>«BB*> 
»s«r*-r5^y =>^sffi±i-^^^ (Ti) 

(Ta) *^//a»*»6ai«s*tfctmo^yT 

[0 0 5 3] Xiga) 1 0 0^?>2 5 O^*"?^® 

ffl(DMS> lS?SfcO«JO. 1**6 0. 5A^-C^gEffl 
»1 OOfrbl 0 00A*"C<7>g&H<3J?3 
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P t fS 1 <0Tffl«ffi<0*/*«r*tf o 
[0 0 54] 3fiR@*T>M JB 1 ^S^fSiS 
»^«56*«"i-S^?^ (Pt) <D3Lfcr**$/ir/Wifc 

fc:|P]-<0ilS 2 <D»-T«ig*:*1-** 1 OTg&m®Jf £>-t 
(d^^ 0 :o*ttT, ^/<>f^ttA'ff*3»R«tti3J:W 
{SvMJ-^«SE<oW^4r«-f"So I r Ojg 2 OTS&mfii 
€ Sr. m l ^a^ttfttt^Jtl-JWfWIwFI-^* 3 
10 »-7-«3S«r*i-SIBloT«««©T«-*)*p Ptlfii 
■ tt, IriI@(DMi^ttio 
[0 0 5 5] *»W©^<oa*Hffil£#i>T^ ■T-*:' 
(Ti) tSXtffl'fA' (Ta) d*E>fe&H£*&9ft£ 

(PGO) d> 6 StR$;hJt# 

ttBUi I- *> -5 ±^m^ tf o 
20 [0 0 56] 

H««i:a-&««i:OlHIC PbZr H T i x O a (P 
ZT) ^<tU ? Pb 5 Ge 3 0 11 (PGO) Oj:5fci*fi« 

[0057] I r . Pt, *5J:tf#JiP t/I rW3i 
<Dm^Ji<OPZT*figcD&##tt£, 

^PZT»BtW\ &mx\ i&fiJ US: fc * x JJ isx/v—-? 
30 *ix6oy-^m«J3J:t«*aflEf4#ilt 

4S^ttftLXV^v\ **HW#lPt/l r 

[0 0 5 8] HI. 2*5<fctf3te. I r, Pt, *3J:t/ 
Pt/Ir «K-klc4Ha Ufc P Z T«Btoae*4*tt*:* 

40 i\ j£#«H£te, *?->^WE3v. *5j:i/*>f * 

^V^JHttftS 0 kH 2"CW3£Stbfco 1X1O 8 0(D 
y^y-V-'i *^&&<0&, Ir, PtftitfPt 
/I r±OPZT»RoaiIS«»»«f4*ix-eixO. 5 
5, 0. 6 1. t&XXtQ. 7 5-Cfeofco ntfOSMkfrb 
#fr&£?\Z % Irl»J:t;Pt/Ir»S^ 

^^pzTSi^tt^s-e, ffifpLfct^y i/^A^— ^ 
Sr^r-rs^, p t bs±(o p z t»io t ^7 y 

[0 0 5 9] H4tt % I r«i*5J:tfP t«B±fc*B 
50 Sn^:PZTKi:ltKLT, *^W^>P t/I rili± 



(8) 



2001-107238 



13 



14 



[0 0 6 0] 115, 6*5^X^7^. * >T ;y ^ ^ ^Iffi 3 
Vi3j:tf^iyf^HS»5kHzWI rm P 
tig, *5j:tfPt/I rlSlOPZTSi^S^ 
Ib£?5H\ l x l o 8 0^^^ 5/f y^t^f^^Kw 

I r. P t, *5J:tfP t/I r _t<DPZT$|fli£^S 
fll««f#ffiW\ ^h?no. 3 8, 0. 7 6, &£Xf 
0. 5 8t*feot 0 ^^fyfy^iSW^^oT 

I r^itJ^P t/I r -LlwJtt8lL*:P2T»IBlC03g*Sfi 10 

[0061] mSte. Pt ±<D P Z T»^^S^#tt^ 

[0 0 6 2] H 9*5 J: 151 Ote, *>f S/f^/IE5V 
*5 i^M yf y^fltt*5 kH z Ptlfe^i; 

pt/ir nm±\zmt upzt »tta>a£#*iH4Sr* 
-To isv^y — *9M<vizm^ i rii±^pzT»i 

[0063] aim. ty^^^mjg£3vx*opz 

Tnm(Oy*~- # tlfc^T, Ptfc^t/Pt/I 20 



PZT»JK0S2P«5>S», Myf^«E*3V^ 

'>-r<5 0 *»Pt/I rWifciiBL-c, PZTSU 
k#v\ o. 6^0. 5^tf£u<»'>i- 

5. P t / I r ±tc*« Lfc P Z T»K^«»»«tt 1 

(Bio) *-egcStt^a#-rs. 

[0 0 6 4] ^ti'M^Mitt$:tt6#SiPZ 

[0 0 6 5] ffi^fD^U '^7^^ft6EMCO 
R EittMOC VDKf&S^ P Z TSIlBI<Oj*«^ttfla 
$n^>o PZT«j5Hte, MOCVD^ot^MV^ 
6>fyf Pt (30nm) Ir (2 0nm) /Ti (2 
5 nm) /SiO 2 (20 0 nm) S i ±\^i&$M£*l 
5„ PZT*BtO«riB#:S:*2l^J*i-So 
[0 0 6 6] 
[^2] 



Pb(TMHD) 2 



Zr(TMHD) 4 



Ti(lPO) 4 



Pb(CiiH 1B 0 2 ) 2 



Ti(C a H 7 Q) 4 



g2 PZT&I5W*&1± 



^iff(mmHg) 



1 8C°C/0. 05 



180^/0. 1 



58°C/1 



325°C 



1. 2:0. 5:0. 5 <D^r^it<D [ P b ( t h d ) 2 1> 

Z r (TMHD) 4 , *5£tfT i (I PO) 4 £. -^JtS : 

2 : lT^f/H-f/K ^y/p/V-;K *5cfcU^ 30 

^$n^>o MBWWfi, pztoo. iM/L<Dmm 
*^-?z>o &m*Mm&&ft*tei$rtz>*-$>KL o . i~ 

0. 5ml/^Mt^^l:J:oTl^ (2 0 0 
-2 5 OX:) IdttASftS. *ftKfrSfcttfi2 0 0--2 5 

Aia^ix^c *mWJSL&±X*mti\*.. ^*L^*x5 0 0~ 
6 5 0t, lOTorrTfc^c ^(1 00 0-2 5 
0 0 s c cm) Sr&tfS'^* K7P — (A r 4 0 0 0 40 
seem) aSRj£«l-i£fe*l*o PZT»i 

«ttSr*»i-S*:«>l-. ^Sit^^PZTSiai^, _hg& 
«ffi£r*»-f <5ffiF&-C6 0 0-7 0 OTClCfcV^TBaM* 

[0 0 6 7] PZTiloM^/^-MxI« 
#r (EDX)KJ:o"C»WLfc. JBItf>tBte, Xl&EtFflw 
£oTP35£Lfc 0 Pt/Ti/Si 0 2 /S i St£_t£> 

fc. »««tt«r«l|iRT6 6Al6««r«V^TWftLfc. 50 



[00 6 8] H12I1 5 5 0t"C*aUfc*JgMOP 
ZTflH«*3J:t*6 5 O^T^VUc^^PZT 

1^)3 5 0 n mO* S Srtt 5*feft P Z T»Bt©t*S: 

[0 0 6 91 HI 3HU 2Pr (ft$HW£) 6 0. 7 \i 
C/cm 2 ^2Ec <6fc«J» 7 6kV/cmft* 

P Z T»K^^»a&^ b y 
^Sr^i-o PZT»KliMOCVD^Dt^lC<tS*a 

[00 701 H14I1 *IiO»K6 5 0t, 3 0 
— yVLfc^^b^^y *>*/V— y&TF-fo 2Pr 
1153. 8MC/cm 2 lT*>U 2Ecd87kV 

[0 0 7 1] HI 511, «/rftHliD«BEIw*5^«*«W 

[00 72] H116I1 *¥£m<onm<Dl OOkV/c 
mlw*3J+-&ffil^y-^«8t6. 16X10" 7 A/cm 2 

£^i- 0 ±B»IW*fcJ:9MOCVD:/p***:Jlv* 
5 r t iiioTBfqffft p ZTSR^a^wffi-e&s 
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[0073] ^\f#*i/^>\'&mwM*^v--j±m^ 

SlC«toT±fiiS^to W:i00-200nmWj? 
^1 rgg^ 0. 03 — 0. 0 6nm/^J:!3lS 
^fifcgffiS&JBV^-C 10 0-25 OtTT i/Si0 2 

/S i Sffi±lwcntr^^v'^^figfiS-e:^ 0 *v*"C* 1 

0~5 0nm^)M^^Pt®ji^, 0. 0 1—0. 
0 5 nm/^i tJ^V^SaiS^^V^T 1 0 0-2 5 

[0074] 017 f*. P tSfiL I rmm. *$<fct/P 
t/l r 1^<75Xi&0iOT&*H\ X^IelSrEUwit) I 

So 

[0 0 7 5] PZTSffll^mfife^x ^^V^-^XJS 

a?#r (edx) lriv^c^Uc 0 fig^ii&xi&miftfc 

^r^R T 6 6 ASIB^^V^TSiJ^ Lfc 0 
[0 0 7 6] B18I1 Pt WS. I r IS, :fc 
fcT**$'*A'P t - I r m^-t^PZT^Xi^lHlSrlglt 1 
fcS e XftEJJrBItt I rtffi*3ott;P t/I r «ffi-ttf> 
WOtSllc^f Lt»* P Z TJiSr^tc 3i tT* 
^ri'^A'P t/I ri^MOCVD PZTilttl 

[0 0 7 7] 0 1 9^3^m#^W^lc^-t-6^P^ 

o^m^^^&^>xm^Ej^-rsc xaiow: 
2»*-ig'fr«4**«ia«:#i-a^9^ (pt) m 

J:5«-K«-Stifc*ifiT*>S. IS 121*. Ptfiw 

Tffl««JiSr*Si i o oa>e> 2 5 ox:<Di&m&m-e. i& 
^fc9#io. l^bo. 5 A<o«5BBoja;fi3S«-e«j5Ki- 
sxa*r«tf. XSl 2te. ^JIOO — 10 0 0 Aco®* 

GB^ff££*rf *p tii <BTSP«i®s«:«t*. xgi 

*;*8rt\ +5M*S4**5*^5'*-teJ:!K Ptli: 
*fi^p^^>f hSSSiSfrlK4:»^i-5o III 4 

PZT\ <y/W-£^lfc«B (PGO) . *5<fctfSr 
Bi 2 Ta 2 0 9 (SBT) bmVlZtltctt 

i3V>T. 181 4lt (mm) %ffi<D 



(9) M2 0 0 1-1 0 7 2 3 8 

16 

[0 0 7 8] #^W<mKoaMD^ffilC*D^T. Igl 

(iio) ^[fijiwgerfijuT^Sb. pgo« (o 
io o i) *FS]«w^fig$ixTv>s 0 ua*u EisjfifcftflHS 

•>*>Wdl*j ttjftft«3g* fc*<& J: 9 rcfct^Elp] 

t m i nm^fe+mmt jHtttim— ©jb 3 ^ief s «i^ 
&#i-5Tiw*>ajia>e>, ibi <oT»«*Jis:EGj*fc. 

3 ux»k-r 

[0 0 7 9] *38M^^^<od^JBffiiw*5t>T. Sfe* 
8ia#lSl 2tdJfefT-r^, 1810 a (Bl»*'*') 
fl % ^Jl00^t>5 0 0 A*-C<0*BHOl|CaF4r*i-S-> 
y 3>a«Jtlw«>6^-^^ (Ti) &£Zf*>*A> (T 
a) ^&ftS»d^»«*ixfe«-»^<yT««r*fi8i- 

jx*v\ iaiobn, afioTifumssoTi-fcsjB 

3^MrMft-?«3t«r4ri-«>ry^!>A (i r) com2<D 
30 Tffl««» Ill 0b(i, »1 ooo^fe 
2 0 0 0A(O©i<Dj?$l:tt8I rJB2<0T<fMSSJl 
Sr^tf. 111 Obll *!]100H25 OtWffil^) 

ft-ei r SB2 0Tffi««Jio*/*Sr&«>. &^X\ Ig- 

1 2», sb 2 oT«aKJia»&tB 1 ^TSismss^ f 

[0 0 8 0] £<0,fc5lC Igl 2lC*3lt5P t<Dfl 

©a*»*«a«t, igiob ic*5v>-c^asnfc 1 r 
<dss 3 <n&*mmz.&m-rz>o 1 r h& 
40 mnftJBt<Dm<o$*'*iy*ii*#iftiz'hz\ f \ ptw 

r«UBi-*j o 0*9, P tJI«H-»*< Sxfctttf, 

I r Ofe^fll2t4r*-r-2) P t/I r@S#* 5 , ill^T 

-efe^o p tJB#»vMft£\ ^Jxtf 1 0 0 A(0fSoi 

50 P tlB&£9m^1Sfes 5 0 OA^ig 
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$tf>*-S\ »v^P t/I rl8##I rli:Ptii: 
JR l *>Tffl«Wi k US 2 ^TSIil t OB 

[0 0 8 1] #*WOV^< 036»<PflWw*3V^*C, IS1 
0 Hi/ y 3 >:»«*:»» U iSlObttTfcM^S 
=»vg*R;&>6 I r*2«)T»tWI©ElRlt*:B*W 

[0 0 8 3] a) [Pb (thd) 2 ^ [Z r (TMH 

d) l *5J:^t i (i po) 4 oa-fri-ai^^xai:, 

b) a) Th7tFn77^ ^ y-?xi/<J —jV^ & 

c) ih^XSb) "e»fiR LVt«iK«r«tr«B»»ft«:feiR 
•f 5 ^PiSH" £ * /IS t > 

d ) t^lg c ) LfcfflBtMW** I C 20 

[0 0 8 4] *^^C0V^<o^cD^®|C^V>T, 1^1 
la) [Pb (thd) 2 3> tZr (TMHD) ]*3 
WTi (IPO) 4 ^tl^l. 2:0. 5: 
0. SO^A'Jfc^ffi^i-SCfcSrStfo #«0lG>SiJ<Z>» 
Bfc*5l*-C. I^Igb) \^tl^timS :2:1^ 
;Hto«jK«r-&tf 0 £6l-f-:/Igb) tt. Sll y * 

HA'SfcDflSO. l ^e;K7) p Z Tii^^ftS 30 

[0 0 8 5] Igl 0*mWtf>7&£Vtl!tl&te1&&& 
gl 4 ciC^VNTl^^fcf9^l0. B^JJyh^ (m 

i/min) <Dmmx~mmwm&mmA'tz>itito<Dm 

fctf^7<DtiZm&^tfo S&ClSHctts ^200 
^f)2 5 0^o$BfflOMS^X*mrl^^lS<lr^n^-t-6/c 

[0 0 8 6] Ig 10^, I C ^/^acSSs— 40 

c) Igl 4 dfcjfcfT"*-*. IS 1 4 c i m 

»*T) tt. I^fc5^4000^6 000g?4 
^•feV^^— (seem) cogaffl^T^^V^frv' 
K7B-tfflV^ «1 7 0**6 2 5 Ot^i 

6 0 Ig 1 4 c 2 <H»*-r) * 1 0 0 0 *»6 2 5 
0 0 s c cm^jfiHTRS^p — S:KJ6«^*Ai"5 0 
[00 8 7] Ig 1 0 ft* I C *:si'><DEJE*rttf> jr^/v 
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0**6 lOOtorr (T) OteHte#V^fflNR#IK* 
flEott^Sr^tfa S.bfc. I8l4dtt, Si«00 
*>6 7 0 0 < C<0©Ei^>iaffi*"C!?^^^'r5'^**D^ 
U 5-2 0T*"COjEfflT*RjS«^'r^£EOR3e*: 

[0 0 8 8] igio*^ 
gftb, &£tfigi 4^PZT3ilt#I^M$ 
tf»fi\ *V^SE»45Ifi»iai 4iwjft<„ Igl 
5all 600^75 0<C t <£[HOSSffl<Z*$affi-e»^» 
ffi^t* P Z Tl^T^-^t^ Xg 15b ttSMSStt 
K±fc*mtt©««4:**"***. Igl 5 cteT~-/v 

Tx ±»tittPt/I rf«t l/TMSSftfcl 
r/P tStt««-eJb6o- *»WOV><o^«B«-fe 
l*"C\ Igl 5 a*5J;tfl 5 cte, #J 2 0%* 
^J£-C»ASttfcK*Sr*tf, £6l-Igl 5 afcUtf 
15c|i> **J3 0#J&*6 2H*BBOBO. »6 00H75 

o^co^ffl^^ST^r^—y *5J:tAK!6 o od» 
68 0 ot^ei^ew?^^ Kt- ^^T^-D 
(rta) ^e>45»^e>»RSHfc*ftwr^- 

[008 9] *^^OV>< O^MI^V>t, Igl 
5 a*3j:lM 5 cW\ U1035>61 8 0 0»*W«1 
<OjBjR«PIB. *3J:tMfj>Sfc0*&l 0**6 2 0 Oto® 

tf. 

[0 0 9 0] B 2 0 tt^^Wo^^fcSaRWfl^'M ^ 
Sr^-f-o aHt«#^M ^10011 Sf§ 1 (Dig^jgfpfe 

(Pt) OgS 1 OTSBSffiS 1 0 2 Sr^tfo ifr&L 

5„ W^o^^i/^ F^IMl 0 4 1 <^TS 
■Ml 0 2_birfc£ 0 »R«Mi0 4tlSl^M 

y-tm : s&t<DmJj&%'rz>o »Rt»iio4», p 

ZL ^W-C^lttt (PGO) , «±(;SrBi2 
Ta 2 0 9 (SBT) a>6*S»;&*6»RSixfc#**"C* 

[0 0 9 1] y (I r) (OJB 2 ^Tffl««Ji 1 

0 6^1 (OTSRSfiil 0 2(7)Tl-gBe^H^> 0 SS2 6D 

Bfll r««*<D»^«Jt«r#-r*. Ell 9tf)A¥ift-e_t 
SU^J:9K: % lr»fl(BMr*t8PtlaJ:t?IrO 

(B»frf ) * 1 (DT^mm 102^2 
^raiisi 0 6 kvmzmiSLZ tit*. 
[oo92jifiio8ii f2 (OTummm 10 6<d 
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*tt«ffE]K (ic) ±-c««i-6fc»fcvy 
[0093] ttftv^ yrii io^v/y=> >stg i o 

111 0(1^*V (T i ) *3j:tf* V*/*" (T a) 
* -5 » * MIR £ *tfc*m*r*tr . 

10 0 9 41 *36MO$e><C*V^<od^JSffitt^ 3&R 
Iffil 0 4±lc*>6±*MMll 1 2Sr«*. **LfcJ: 10 

y-^Ilt lOOkVtlXlO'Vcm 2 , X 
?3<Sl^ttflJEttjft3V, «SfPttE36SJtl2^e>5V*-C 

[0 0 9 5] 3&R«ttR 104(1, «)1 0 00d^80 

o o A<Dvm<omz 1 1 4 i rn2<oT&m 

mm 10611 *ijiooo^fj2oo o Aco^m^mz 

l 1 6 fc*Ti~*« Ptll ^TSilil 1 0 2 d, «J 1 
0 Ori>b 1 0 0 0 Acofaffi^i?^ 1 1 8^^-T5o 
[0 0 9 6] iSV^ataff^P t««±i-*ffi^<o^ 20 
hKlw»fiRSJx»*»««#K^««*ix*. &R 

[0 0 9 7] 

[«W£>3»*] SfiRWtt^'M S5p p p^ Pt 30 

Ptitill MRBflcBLhlwBfa^^SS*:*^^ 

^■«»«r»ffli-6. P t»^«3g^Jt^w^S^J: 
R«*K^*fiRd s ^rifil-4*p ffiv>3J-*««L 

ki*t/m * ©»R«*BE©»rii** * * fciww 40 

[SffiOflBHifcSftW] 

[SI] El ill I rfl*J:fc*«LfcPZTW«<Dft 

[02] 02(1, PtigHciiaUfcPZTiM 

[03] 0311, Pt/I r««Jtfc*BUfcPZT* 

[0410411, I r iSXlfP tmm±<OPZTmtit 
*<"C\ #38W<£>®§BP t/ I r±WPZTl^<t9fiV> 50 
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[0 5] 0 511, *4 V*3j;t/jaK*5 
kHz iciott* I r P Z T#«<Dft#ajMtt*r* 

i-« 

[06] 0611, iy^V^mJE3 V*5£l/^Et3£5 
k H z tc&tt -5 P t mM±<0 P Z TSHKoS**Ki*:* 

[0 7] 0 711, $/fy^iff3 v*5i:U^8t»5 
kHzl-ibMt-5P t/I rSS±WPZT»K03S»* 

[0 8] 0 811, ^-f y^^^flRSk**^***:*^ 
<D P t ±<£> P Z T^J^<02£#j^^^^£^1\ 
[09] 09(1, jy^- V^mJES V*5«fct**>f 

[010101011, *4 y^^fm&SVteSiXf^oi 
yf-^^JHKSkS kHzld^Jt^P t/1 r±iCl^ffl$ 
*Lfc P Z Tfl|OS[*«*fe^t. 

[01 1] 01 1H, Myf^tE3VWPZT 
?gJ^Ox-*£ifc<lfcL-C, PtioJ:U?Pt/i 
±ldt»UfcPZT»BlO*»a«*^-f j/^^WE 

[012] 01 2(1, 5 5 0tt*8lt*|gWPZ 
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